I. INTRODUCTION
For over a decade, HgZnTe has been considered as a potentially superior infrared detector material due to its high bond strength and material stability compared to HgCdTe._ 6
A major effort is being devoted to the growth of bulk crystals 
where A and P, the momentum matrix element, are assumed constant throughout the Hg I_`Zn_Te alloy system with the only variable being E,, and the zero of energy, P,, is taken at the bottom of the conduction band. For the conduction band, the energy dispersion relation is written as
2 m where m is the free electron mass and, for positive E_s, e, is the largest root of Eq. (1). The density of states in the conduction band is then given by
Since there is no identical root for Eq. (1), it can be shown that Oe,./#k can be obtained directly from Eq. (1) by taking derivative c_e/c_kand replacing e by e, . Thus,
and Eq. (1) has been used to eliminate k.
The electron concentration in the conduction band is cal-
where the subscript c of e has been dropped. With Eqs. (1), (2), (5), and (6), integration (7) can be performed without any approximation.
Since the contribution of the nonparabolic light-mass valence band to the hole concentration is at least two orders of magnitude less than that of the parabolic heavy-mass valence band, 24 only the latter is used to calculate the valence band hole concentration.
Thus, we have
where Fu2 Eg (x, T) = -0.3 + 3.24 × I 0-2 ,¢Ux+2.73 lx -0.629x 2 +0.533x3+5.3× 10 4 (1), (5), (6), and (7) and Eg in Eq. (8) should be replaced by zero.
lected for each x and T such that changing to a higher value did not essentially affect the calculated result and that the integrand, at this upper limit, had decreased to less than one half of one thousandth of its maximum. This upper limit corresponds to a conduction band energy that ranges from 11 kT for x=0.1 at 400 K to 97 kT for x=0.4 at 50 K above the calculated
E_(x,T).
The E_ was considered to be solved when IMp-11< 
IV. NEAR THE BAND CROSS-OVER
As suggested by Eq. (9) For x=0.04, the Fermi energy decreases with decreasing temperature.
V. TRANSPORT EFFECTIVE MASS
In general, the expression for the electron effective mass that appears in the description of transport phenomena is .
h2k ( trons was replaced by a step function, the electrons were treated as occupying all the states inside a sphere in k space, and constant electron levels, n, were used instead of the more meaningful n-p. In this work, no approximation was made in calculating the effective mass from the Kane model and the Fermi energies that correspond to given n-p values were used in the calculation. For a given energy E, Eqs. (1) and (2) were first used to solve for e, and k, which were subsequently used in evaluating the derivative in Eq. (10). Figure 4 shows the electron transport effective masses calculated at the Fermi energies corresponding to different levels of the net carrier concentration, n-p. Calculations were performed at T=300 K and only for those compositions at which the Fermi energy is within the conduction band. To solve the Fermi energies corresponding to a given n-p = N value, the Ef in Eqs. (7) and (8) 
is also shown in Fig. 4 
